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Art Unit: 2871 

DETAILED ACTION 

1 . This office action is in response to the Amendment, Paper No. 8, filed August 26, 
2002. 

Accordingly, claims 1 and 20 were amended, and claims 21-23 were cancelled. 
Currently, claims 1 and 3-20 are pending in this application. 

2. Applicant's arguments with respect to claims 1 and 3-20 have been considered 
but are moot in view of new ground(s) of rejection. 

Claim Objections 

3. Claim 3 is objected to because of the following informalities: claim 3 should be 
dependent on claim 1 instead of claim 2 which is canceled. Appropriate correction is 
required. 

Claim Rejections • 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 12-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. It is unclear what the tilted and/or twisted protrusions 
are. The specification does not define those tilted and/or twisted protrusions. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 

i 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 3-10, 12-17, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
obvious over Acosta et al. (EP 0996028A2) in view of Funada et al. (USPN 4,232,947). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). For applications filed on or after November 29, 
1999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

As shown in Fig. 1, Acosta et al. discloses a liquid crystal device comprising a 
nematic liquid crystal 3, voltage means for applying a voltage across said liquid crystal, 
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and two substrates 1,1' each provided with an alignment layer 2, 2' (col. 1, paragraphs 
1-5), wherein, as illustrated in Fig. 9, a modification of Fig. 7: 

said liquid crystal is sandwiched between said two substrates; 

said nematic liquid crystal can be placed in at least one operating state and at 
least one non-operating state (cols. 1 and 2, paragraphs 8 and 9); and 

at least one of said alignment layers is provided with a plurality of surface 
protrusions 8, 8' formed from a polymerisable reactive mesogen as an anisotropic 
material as shown in Fig. 9 (cols. 13 and 14, paragraphs 81 and 82), 

wherein at least some of said protrusions nucleate said liquid crystal into said 
operating state from said non-operating state when said voltage exceeds a threshold 
value and said operating and non-operating states are topologically distinct from each 
other (cols. 1 and 2, paragraph 8 and 9; col. 4, paragraph 22; and col. 12, paragraph 
73); 

wherein at least some of said protrusions isolate said operating state from said 
non-operating state or from another operating state (col. 12, paragraph 73); 

wherein said liquid crystal is divided into a plurality of pixels each having an 
active region, and wherein the active region of each said pixel contains, or overlaps 
with, or lies adjacent or close to, at least one of said protrusions, so that nucleation 
occurs within said active region and wherein each said pixel is surrounded by at least 
one of said protrusions, so that the pixel is isolated (Fig. 10 and col. 14, paragraph 83); 

wherein said nematic liquid crystal is a pi-cell or splay bend device (SBD) (col. 1, 
paragraphs 1-3); 
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wherein said protrusions are tilted anisotropic protrusions (Fig. 9); and 
wherein when said voltage is substantially zero different regions of said liquid 
crystal exist in first non-operating state (region B) and second non-operating state 
(region A or C), and the first non-operating state is stabilized by said anisotropic 
protrusions 8, 8* as illustrated in Fig. 9, which is a modification of the device shown in 
Fig. 7, wherein said first and second non-operating states are V and H states 
respectively and wherein said first non-operating state is the same state as said 
operating state (col. 12, paragraph 73). 

Acosta also discloses a method of producing the liquid crystal device in Fig. 9 
comprising the steps of forming a reactive mesogen layer 8, 8' on substrates 1,1', 
curing said layer by irradiating said layer with UV light through a mask to leave said one 
of said substrates coated with anisotropic protrusions, and forming a liquid crystal cell 
by sandwiching nematic liquid crystal material between said two substrates (col. 14, 
paragraph 82). 

Acosta et al. discloses a liquid crystal device that is basically the same as that 
recited in claims 1, 3-10, 12-17, 19 and 20 except for protrusions having a height which 
is at least 10% or 20% or substantially 50% of the thickness of the liquid crystal. As 
shown in Figs. 4-6, Funada et al. discloses a nematic liquid crystal device comprising a 
multiplicity of protrusions having the height of 10 through 10,000 Angstroms (1 
micrometer) for the purpose of regulating or defining the alignment of the liquid crystal 
molecules so as to eliminate the degeneration states of the liquid crystal molecules (col. 
2, lines 61-66), 
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wherein the protrusions has an asymmetric or anisotropic profile (col. 2, lines 52- 
68); and 

wherein the protrusions are tilted anisotropy protrusions (col. 3, lines 32-46) or 
twisted anisotropy protrusions (col. 3, line 61 through col. 4, line 30). 

As known in the art, the two substrates of the liquid crystal display device are 
typical 1-6 micrometers apart. Accordingly, if the protrusions have a height of 0.6 or 1 
micrometer and the two substrates of the LCD device is 6 or 5 micrometers apart, 
respectively, the protrusions will have the height which is at least 10% or 20% of the 
thickness of the liquid crystal. Similarly, if the protrusions have a height of 1 micrometer 
and the two substrates of the LCD device is 2 micrometers apart, the protrusions will 
have the height which is substantially 50% of the thickness of the liquid crystal. Thus, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the device of Acosta et al. with the teaching of Funada et al. by 
forming anisotropic protrusions having a height which is at least 10% or 20% or 
substantially 50% of the thickness of the liquid crystal so as to eliminate the 
degeneration states of the liquid crystal molecules. 

8. Claims 1 1 and 18 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Acosta et al. (EP 0996028A2) in view of Funada et al. (USPN 4,232,947) as applied to 
claims 1, 3-10, 12-17, 19 and 20 above, and further in view of Ulrich et al. (USPN 
6,618,113 B1). 

The liquid crystal device of Acosta et al. as modified in view of Funada et al. 
above includes all that is recited in claims 1 1 and 18 except for a bistable twisted 
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nematic (BTN). As shown in Figs. 12 and 16, Ulrich et al. discloses a liquid crystal 
device comprising a bistable twisted nematic (BTN) liquid crystal layer 23 and twisted 
anisotropic spacer walls 10 (col. 7, lines 35-46 and col. 9, lines 43-47) so as to avoid 
substantial reduction in contrast ratio (col. 4, lines 27-32). Thus, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
further modify the liquid crystal device of Acosta et al. with the teaching of Ulrich et al. 
by employing a BTN liquid crystal and twisted anisotropic protrusions to create a first 
non-operating state as T state and improve contrast ratio for the display. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thoi V. Duong whose telephone number is (703) 308- 
3171. The examiner can normally be reached on Monday-Friday from 8:00 am to 4:30 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim, can be reached at (703) 305-3492. 




